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European Mills and Milling as 
Seen by an American Miller 


By Kenneth L. Nordstrom 


General Mills, Inc. 


Because of the great many things 
which have already been said about 
European milling, I should like to 
confine this talk merely to a brief 
summary of my impressions obtained 
during a trip in which Eugene Wool- 
ley and I visited mills in Sweden, 
England, Belgium, Holland, Germany, 
Italy, Switzerland and France. As a 
matter of fact, when I was asked to 
discuss European milling, I hesitat- 
ed for quite some time before ac- 
cepting. A sing!e trip to Europe does 
not make one an authority on the 
subject. Furthermore, I certainly 
have no intention of placing myself 
in the so-called ‘‘middle” by attempt- 
ing to analyze the merits of differ- 
ent milling equipment. 

First of all, I would like to men- 
tion the outstanding cooperation we 
received from everyone, and especial- 
lly the personnel in the various mills 
visited. They were very willing to 
show us their entire mill and cer- 
tainly went out of their way to make 
us feel that we were welcome to 
their country. I only hope that some 
of these gentlemen have the occa- 
sion to visit America so that we can 
return their courtesies. 

It was a pleasure to find so many 
highly-trained technical millers as- 
sociated with most of the various 
mills visited, and also with the manu- 
facturers of mill machinery. These 
men were devoting their efforts and 
studies to improving the fundamen- 
tals of flour milling, such as methods 
of tempering, proper grinding on 
breaks and reduction rolls, proper 
classification of stocks throughout 
the mill, etc. In addition, most of 
the operative millers were very proud 
of their stock classifications, and it 
was apparent that they put forth a 
great deal of effort toward main- 
taining these classifications on a uni- 
form 24-hour basis. 

I particularly want to mention this 
point because at times we all fall 
into the bad habit of taking our 
mill for granted and not giving it 
the proper attention needed for top 
performance. It takes more than 
new machinery or even a new mill to 
accomplish a successful milling job. 
It still takes someone who knows 
how to run that mill. 

The milling industry in Europe 
certainly deserves a lot of credit for 
the fine job accomplished in rebuild- 


ing its mills which were destroyed 
during the war. As a matter of fact, 
the excess capacity which apparently 
exists in most countries would indi- 
cate that too good a job has been 
done. Nevertheless, the new mills we 
saw were beautifully constructed and 
certainly can be considered show 
places. It was amazing to. see 
how liberal they had been in 
providing ample floor space for their 
rated capacity. It was interesting to 
note that a lot of pride was taken 
in the appearance of the mill, but still 
not too much concern was expressed 
over sanitary conditions on the in- 
side of equipment. All new mills were 
equipped with pneumatic handling 
which certainly improves sanitation 
in the mill. But it was not uncom- 
mon to see the installation of many 
old-style wooden conveyors. In some 
cases the installation of such con- 
veyors actually nullified the sanitary 
advantages gained by the use of 
pneumatic. 
Show Places 

Another interesting point, we were 
told, is that some companies spend 
a considerable amount of extra 
money in making their mill a show 
place because of the large number 
of visitors they have each year. They 
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consider this form of adver- 
tisement. 

Some of the mill manufacturers 
are in the process of redesigning 
their equipment and making it com- 
pletely housed in. They have sev- 
eral reasons for this approach: First, 
to comply with strict regulations of 
different countries for guarding mov- 
ing equipment; second, to improve 
the cleanliness of the mill; and third, 
to improve the looks of the mill. 
Milling equipment that is completely 
housed in, so that no moving parts 
can be seen, accomplishes the objec- 
tive of making a nicer looking mill. 
However, I do not see how this fea- 
ture necessarily helps the cleanliness 
of a mill, particularly from within 
the equipment. 

The basic equipment used in Eu- 
rope for the removal of foreign ma- 
terial from the dirty wheat is essen- 
tially the same as that used in this 
country, except for the pneumatic 
aspirator. Almost all mills visited 
did, however, have a very elaborate 
setup for tempering or, as they call 
it, conditioning the wheat for mill- 
ing. In all cases conditioning con- 
sisted of wheat washing followed by 
driers. In some cases the use of live 
steam was also incorporated into 
their tempering system. In addition, 
each type of wheat used for a mill 
mix was cleaned, washed and con- 
ditioned separately prior to blending. 
This type of operation is necessary 
for them due to the very wide dif- 
ferences in types of wheat that they 
have to use in making up their mill 
mixes. For example, the hard wheats 
used in a mix would be tempered 
up to as high as 18%, whereas the 
soft wheats used in this same mix 
would probably have to be dried 
down from a high moisture level to 
possibly 15 or 16%. 

As a result of this kind of temper- 
ing and taking into consideration 
the mixture of wheat comprising the 
mix, we found the wheat to the first 
break roll in most cases was in very 
good condition for proper milling. 
Even though the total wheat mix 
would be considered high in moisture 
in comparison with American mill- 
ing, it did not appear so on the 
mill. In view of the fact that at 
times up to 60% of hard wheat would 
be used in a mill mix, the middlings 
were very mellow and reminded me 
a lot of our regular soft wheat mills 
in this country. Due to this condi- 
tion, plus light roll loadings, it was 
not uncommon to see the production 
of flakes on their middling reduction 
rolls. It is, therefore, understandable 
that they make extended use of flake 
busters as a part of their milling 
system. 

I had always heard and read a lot 
about European milling with their 
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EDITOR’S NOTE: In the accom- 
panying article, Kenneth L. Nord- 
strom summarizes his impressions of 
European milling. His remarks are 
based on a trip to Europe in which 
he visited flour mills in several coun- 
tries. Mr. Nordstrom is general mill- 
ing superintendent for General Mills, 
Inc., Minneapolis. The article is from 
the Bulletin of the Association of 
Operative Millers and a talk by Mr. 
Nordstrom at the AOM technical 
conference. 





long flows and open grinding on the 
breaks. Therefore, I was quite sur- 
prised to find that most of the bread 
wheat mills were using the conven- 
tional five breaks with releases very 
comparable to those in this country. 
It was not uncommon to find first 
breaks set as high as 35% through 
an 18 or 20 wire, and second breaks 
above 50%. However, the type of 
grinding accomplished by their break 
rolls was considerably different. Slow 
roll speeds, along with light loads, 
accompanied by the extended use of 
sharp corrugations, resulted in the 
production of many chunks but very 
little break flour. This type of break 
grinding was then followed by a much 
more elaborate purification system 
than is normally used in this country. 
Considering the soft, mellowing 
conditioning of their wheat, I can see 
where this type of break grinding 
is desirable for a minimum produc- 
tion of break flour. However, in ac- 
complishing this, the larger volume 
of good-sized middlings and chunks is 
perhaps a little dirtier than we would 
normally expect. This leads to the 
necessity for a good purification sys- 
tem. The fact that the middlings 
entering the head end of the reduc- 
tion system were in most cases ex- 
ceptionally clean, spoke well for the 
purifiers being used. In my opinion, 
this is where the European flow be- 
comes considerably longer than the 
flows I am familiar with in America. 
It was not uncommon to see a 
bread wheat mill with four complete 
and separate sizings systems, each 
with their own purification. In addi- 
tion, stocks from both fourth and 
fifth breaks were being sent to sep- 
arate purifiers. It was interesting to 
note that these stocks were of such 
a nature that I doubt if millers in 
this country would consider them a 
proper purifier stock. It is easily un- 
derstandable how mills like these 
can reach out and produce a very 
acceptable long extraction flour. 
The majority of mills visited were 
equipped with pneumatic handling in 
the mill proper. From the stand- 
point of mechanical operation, it 
(Continued on page 13a) 
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90-day self-rising flour test proves 


gives longer shelf life 


How soon is the self-rising flour you make used by the housewife? Not in 2 days 
or a week. More like 30 to 90 days! Here flour leavened with PY-RAN and 
flour using another calcium phosphate give about equal results when 2 days old. 
But—when the flours are aged in a heatilator to equal 90 days of package life, 
only the PY-RAN flour performs like new. The other definitely loses its strength. 


PY-RAN’S MOISTURE-ABSORBENT COATING WARDS OFF 
TOO-EARLY REACTION: PY-RAN isa coated, anhydrous, mono- 
calcium phosphate. Each granule of PY-RAN has a moisture- 
absorbent coating that protects it against too-early reaction 
during storage or shelf life. Result: longer shelf life for prepared 
mixes and self-rising flour—minimum of returned goods. 


MONSANTO’S PY-RAN HOLDS MAXIMUM LEAVENING 
ACTION FOR OVEN. Tests clearly prove PY-RAWN releases less 
CO, during the first two minutes of the mixing of the dough or 
batter. PY-RAN saves its leavening action for the oven—gives SAAMNOIRS on thew cen lobed your hual- 
you leavening stability never before possible. ness in order to help you. This is the 


PY-RAN GIVES SUPERB TEXTURE, VOLUME, CRUST AND CRUMB only school of its type in the industry. 
COLOR. PY-RAN blends perfectly with other leavening agents. 
Its slow controlled gas release gives excellent texture, volume, and 
crust and crumb color. Tunneling is practically eliminated. 


MONSANTO OFFERS FULL LEAVENING LINE. Monsanto SAPP-40 
... Ideal for machine doughnut mixes + Monsanto SAPP-28 ...A 
slow-action baking acid + Monsanto HT* Phosphate (MCP mono- 


aie MONSANTO 
FREE BOOKLET—For more information or a copy of the new 


booklet, ““MONSANTO PHOSPHATE LEAVENING AGENTS,” write to 
MoNSANTO CHEMICAL Company, Inorganic Chemicals Division, 
710 North Twelfth Street, St. Louis 1, Missouri. *Reg. U.S. Pat. Of. | 
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SERVING INDUSTRY... WHICH SERVES MANKIND 
Leavening Phosphates From Monsanto Chemical Company 


WORLD’S LARGEST PRODUCER OF ELEMENTAL PHOSPHORUS 
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Wheat is big business, and is es- 
sential to the economy of the U.S. 
When one considers the some 70 mil- 
lion acres of wheat harvested annual- 
ly, yielding 1.0 to 1.3 billion bushels 
valued to the farmer at about $2,000,- 
000,000, it is easy to understand the 
importance of this crop. In order to 
comprehend the relationship between 
the amount of wheat grown and the 
amount consumed in the U.S., it is 
instructive to examine the statistics 
for a typical recent year, say 1950 
(28). In that year, of 1 billion bushels 
produced, 354 million were exported, 
leaving 646 million bushels for home 
consumption; however, the number of 
bushels so used was only 481 million, 
leaving a surplus of 165 million. This 
surplus has been building up for sev- 
eral years, and it is estimated that 
there are approximately 800 million 
bushels now bulging our nation’s 
warehouses (11). 

The surplus can be accounted for in 
part by the fact that our farmers are 
now growing more wheat and that 
we as a nation are eating less bread, 
i.e., wheat flour. By way of example, 
in 1939 the U.S. wheat production was 
709 million bushels as compared to 
1.3 billion bushels in 1952; the per 
capita consumption of wheat flour 
was 156 lb. in 1939 and 130 lb. in 
1952 (28). This is an 83% increase 
in production and a 16% decrease in 
per capita consumption of wheat 
flour. Of course, it is realized that 
the population has increased during 
this 14-year span, but in spite of this, 
surpluses remain. 

As was pointed out in the Confer- 
ence on Wheat Research (30) held 
at the Northern Regional Research 
Laboratory in September, 1953, the 
most promising outlet for increased 
use of wheat is human food, and this 
could probably best be brought about 
by advertising and consumer educa- 
tion and by modifying the type of 
bread loaf sold to the public. It was 
also stated at this conference that 
since wheat, at present prices, is not 
competitive with other grains, the 
nonfood uses of wheat are not likely 
to bring increased sales in the near 
future. However, in the following dis- 
cussion an attempt is made to illu- 
strate how at least one industrial 
concern is utilizing wheat in a man- 
ner quite removed from the milling 
and baking industries. 


Processing Wheat for Industry 

Contemplating the use of starch in 
industry prompts one to compare the 
proximate chemical analysis of wheat 
(29) with that of corn (16). The data 
in Table 1 show that wheat, as is the 
case with all cereal grains, consists 
primarily of starch, with protein the 
other principal component. Even 
though the percentage of starch in 
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WHEAT PRODUCTS FOR 
INDUSTRIAL USES 


By F. E. Horan 


corn is higher than in wheat, the 
calculated yield per bushel is about 
the same (37-38 lb.) because corn 
grain is measured 56 lb. per bushel 
and wheat 60 Ib. (19). 

The utilization of wheat industrial- 
ly, then, necessitates an efficient sep- 


aration of the starch from the protein 
(gluten) and the other minor com- 
ponents in the wheat kernel. Several 
methods are available and are re- 
viewed very briefly at this time. Mere- 
ly soaking the wheat kernels in water 
and then crushing the softened grains 
in a bag and washing with water per- 
mits the separation of some of the 
wheat starch in the form of a slurry. 
This is, in essence, the Alsatian meth- 
od in which the grains are soaked in 
warm water for one or two days. 
The grain is then crushed lightly and 
the mash is washed with water to 
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EDITOR’S NOTE: As pointed out 
in the accompanying article, the most 
promising possibility for increased 
wheat use continues to be food, How- 
ever, as explained here, wheat also 
has possible industrial uses. And 
many millers may be interested in in- 
formation on the processing of wheat 
for industrial uses. The author, F. E. 
Horan, is with the Huron Milling Co., 
Harbor Beach, Mich. This article is 
adapted from a paper in the AACO 
Transactions, published by the Ameri- 
can Association of Cereal Chemists. 











ROLL GRINDING 
and CORRUGATING 


Also NEW ROLLS for Sale 


TWIN CITY MACHINE Co. 
Minneapolis, Minn. 











PAPER SACKS 
FOR MILLERS 
The Chatfield & Woods Sack Co. 


CINCINNATI, O. 
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To Save the Grain that Feeds the Nation 
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THE EASIEST 


AND MOST 


EFFICIENT 


MILL 


FUMIGATION 
METHOD 


IN THE WORLD 


It is easy! Dawson Fumigant 
Formula 73 and the “Little Squirt” 
portable applicator cut your fumi- 
gation costs in half and give you 
better results. It is not impossible. 
It is being done today in a number 
of mills. We can prove it, too. 

Here’s what one miller says: “A 
complete spot fumigation in our 
mill takes two men about one hour. 
Yearly cost is being reduced well 
below 50% of previous material and 
methods.” 

The system is based on a new 
and efficient portable machine ap- 
plication of a highly concentrated 
fumigant. No equipment to buy— 
no initial investment. Two trained 
men can fumigate a mill in two 
hours. So effective general fumiga- 
tions no longer necessary. 

Let us give you all the facts. No 
obligation. Write today. 


FERGUSON 
FUMIGANTS, 


INC. 


810 S. Florissant Road 
Ferguson 21, Mo. 
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remove starch from the doughy mass 
The starch slurry is then sieved and 
settled out on starch tables or in cen- 
trifugals. Yields of about 45% starch 
may be obtained by this method. 

Langford and Slotter have modified 
the Alsatian process by adding sul- 
furous acid in the liquors used in 
steeping wheat grain. The sulfurous 
acid reduces the cohesiveness of the 
gluten sufficiently so that the con- 
ventional wet milling techniques of 
the corn starch industry may be em- 
ployed. A 55 to 60% yield of starch 
with a low protein content (0.2%) 
can be obtained. The native gluten 
is devitalized in this treatment. In 
the Halle process, a fermentation 
step is employed after the grains have 
been soaked. This fermentation re- 
quires about one week at 25°C. and 
changes the gluten so that the starch 
can be washed out easily. Yields of 
60% starch low in protein can be ob- 
tained by this process, but objection- 
able odors, long period of fermenta- 
tion, and destruction of the gluten 
are undesirable features. 

An alternative general method of 
isolating wheat starch consists of 
using wheat flour instead of the whole 
grain. The “batter” process uses a 
wheat flour made into a slurry with 
about four parts of water at 40°C. 
This slurry is disintegrated by a pro- 
pellor stirrer operating at high speed, 
forming curds of gluten which are re- 
moved by screening. The starch is 
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Table 1—Composition of Wheat* and Corn (Moisture-Free Basis) 





Product— I Fat 
Wheat 

Whole grain ... ee » 17%. 2.16 

Patent flour ........ . 16.48 1.05 

rst clear flour ss . atee 1.65 

md clear flour ..... 20.9 2.69 

Whole grain boven 10.04 3.68 


Hard red spring. 


recovered by centrifuging. Yields as 


high as 90% of the available starch 
have been reported. 
An alkali process has been devel- 


oped by Dimler wherein wheat flour 
is mixed with six parts of a 0.03 N 
solution of sodium hydroxide to dis- 


perse the gluten. The starch is sep- 
rated by centrifuging and yields of 
70-80% available starch can be ob- 
tained 


The Martin process is probably the 
most important industrial method at 
this time, being used both in the 
U.S. and Europe. Wheat flour is 
worked into dough with about 40% 
of its weight of water. After the 
gluten has hydrated, the dough is cut 
large lumps.which are kneaded 
and washed with water to remove 
the starch. About 45-55% of good 
starch on the weight of the wheat 
flour, 10-20% of inferior starch 
(known as “tailings” in industry 
when settling tables are used, the 
prime starch remains on the table 
and the inferior starch “tails over’), 
and 10-15% of good-grade gluten free 
from husks can be obtained (6, 16, 
25). An illustration of the Martin 
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OUTSTANDING 
DAY ADVANTAGES 
©99.99+ % Filter- 
ing Efficiency @ Up 
to 5 Times Higher Fil- 
tering Rates @ 100 
percent of Equipment 
Investment Is in Oper- 
ation at All Times 
@Smoller Size with 
Higher Capacity 
Saves Valuable Plant 
Space 


Licensed by 
H. J. Hersey, Jr. 


Handles 5 times more 
dust laden air per 
square foot of cloth 
than conventional 
dust filters. 





Diagram of operating 
design of filter tube. 
(Available in multiples 


of 4,8,12,16&32) 822 Third Ave. N. E. 


IN CANADA: P. ©.-Box 7OE, Ft. William, Ontario 
Branch Plants: Buffalo, Ft. Worth and Toronto, Ontario 






Representatives in Principal Cities 


AIR POLLUTION with DAY DUST CONTROL 





..einduding DUST CONTROL 


The automobile has changed America’s living 
habits and the Day High Pressure Reverse Jet 
Filter has changed dust control methods. To 
match the challenge of changing times and chang- 
ing needs Day leadership revolutionized the con- 
trol of dust by utilizing the Hersey principle of 
filter cloth cleaning with HicH PRESSURE REVERSE 
Jet Arr. This advanced type of filter handles Five 
Times More Dust LADEN Arr per square foot of 
filter cloth than conventional filters. 

There is nothing that will match the high on- 
the-job efficiency provided by Day filters. It is a 
proven 
another. 87% 
additional Day Reverse Jet Filters. 


that one Day filter recommends 
of Day filter users have ordered 


fact 


Day gives you tremendous savings in valuable 
plant space, installation and maintenance costs. 
For maximum filtering results from a minimum 
filter investment write toDay for Bulletin 528-R. 


“The DAY Company ~ 


qiltly,, 
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process in actual industrial practice 


is given in Fig. 1 

In order to use wheat starch suc- 
cessfully in industry it is necessary 
to know its properties. Perhaps the 
best yardstick for an evaluation of 


wheat starch is a comparison with 
corn starch, which is the most im- 
portant commercial starch in the U.S. 
today and which likewise is a typical 
cereal starch. Similarities and also 
differences should show the way to 
greater applications for wheat starch 
in industry 

Composition of starches. Typical 
proximate analyses of prime wheat 
starch, wheat starch tailings, and 
pearl corn starch, given in Tabie 2 
below show little difference between 


Table 2—Chemical Analyses of Starches 
Wheat starch Corn 
Prime Tailings starch 

Moisture 11.5 10.0 9.9 
Protein 0.20 ) 0.36 
Ash 0.1 0.08 
Ether extract 04 38 0.10 
Solubles 0.20 1.8 0.10 
prime wheat starch and pearl corn 
starch. The wheat starch tailings, 


however, contain relatively high per- 
centages of protein, ash, fat, and 
solubles. These analyses do not show 
the possible importance of pentosans 
in wheat flour. Baker, Parker and 
Mize (2) have shown that there is 
33 times as much water-insoluble 
pentosan material in the small starch 
(3.92) as in the large starch granules 
(21.44). The small starch granules 
had 30.4 times as much surface and 
33 times as much pentosan as did the 
large starch. The suggestion has been 
made that all wheat starch granules 
have a pentosan content proportional 
to their surfaces and that the pento- 
sans are deposited upon the surface 
of the starch granules. Clendenning 
and Wright (9) maintain that there 
is no evidence of pentosan films on 
individual granules of prime wheat 
starch. However, they have shown 
that the quality of crude starch can 
be improved, i.e., the protein and 
pentosan contents lowered, by first 
digesting the starch suspensions in 
acid solutions. There seems to be 
little doubt that the pentosans, along 
with proteins, influence the prop- 
erties of wheat starch considerably. 

Granules. Wheat starch is com- 
posed of granules ranging in diameter 
from 2 to 354. The larger granules 
are thin and lenticular in form, the 
smaller ones spherical. An analysis 
(1) has shown that about 19% of the 
granules have diameters greater than 
7.5u (81% are smaller). The granule 
sizes for corn starch range between 
10 and 25 uw (25). 

Gelatinization temperature and vis- 
cosities. Caesar and Moore (7) have 
demonstrated in their work with 20% 


starch pastes that although the 
wheat starch granules begin to swell 
at a lower temperature (142° F.) 


than corn (150° F.), the temperature 
range from the time of beginning 
swelling to that of maximum vis- 
cosity is considerably larger for 
wheat (42° F.) than for corn (11° F.). 
This difference is attributed to the 
granule size distribution. Corn starch 
gives a viscosity higher than that of 
ordinary wheat starch, and more 
stable with time of cooking. How- 
ever, by means of a special labora- 
tory preparation the potentialities of 
wheat starch are increased, as indi- 
cated by a viscosity curve which ex- 
ceeds that of corn. A _ low-purity 
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Starch, as exists in tailings, gives a 
hot paste with relatively low body. 
These hot-paste viscosities are re- 
flected in the Scott viscosities used 
in industry, i.e., corn has a higher 
Scott viscosity than ordinary wheat 
starch. Beckord and Sandstedt (3) 
have studied the effect of granule 
size on the light transmission curves 
of wheat starch slurries when heated, 
and have found that the curves are 
essentially similar in character for 
large and small granules, indicating 
that the two types of wheat starch 
granules are similar in gelatinization 
characteristics. The hot pastes of 
both corn and wheat starches set 
back to rather firm, opaque gels upon 
cooling, but wheat starch gel is softer 
than that of corn. 
The ability of 


starches to 


pregelatinized 
form pastes with water 
can also serve as a comparison of 
wheat and corn. Here again it is 
evident that corn starch forms a 
Slightly heavier paste than ordinary 
wheat starch. This difference, how- 
ever, is not an inherent one, because 
the special laboratory preparation of 
wheat starch is quite superior to the 
corn in body. The water absorption 
pregelatinized starches 
likewise is helpful in evaluating their 
colloidal properties. Corn starch holds 
somewhat more water than ordinary 
wheat starch. However, special wheat 
starch holds the most water 
Amylose — Amylopectin. After the 
starch granule has been completely 
gelatinized the principal properties 
of the dispersion are determined by 
the amylose and amylopectin mole- 
cules then present. The present sta- 
tus of our knowledge on this point 
is that wheat starch contains 24% 
amylose (and 76% amylopectin), 
whereas corn has 28% amylose (and 
72! amylopectin) (25). The exact 
difference in the fine details of wheat 
amylose and amylopectin as com- 
pared to corn still awaits further clar- 
ification from more fundamental re- 
search endeavors along these lines. 
As yet no waxy wheat starch (100% 
amylopectin) has been discovered, as 


capacity of 


has been the case with corn and 
sorghum 
Uses of Wheat Starch. Wheat 


starch was probably the first starch 
ever used by man. The Egyptians 
t as food and for binding fibers 
to make papyrus as far back as 3000 
B.C. Today, however, in the U.S. ap- 
proximately 98% of all starch pro- 
duced is made from corn. More than 
50% of this starch is converted into 
sirup and dextrose, and the 
cheapest available starch is generally 
used for this purpose. The important 
consumers of starch as such are the 
food, textile, paper, laundry and ad- 
hesive industries. 

Since the use of starch is de- 
termined primarily by the adhesive- 
ness and viscosity of its paste, 
starches composed of different types 
of granules would be expected to 
have different applications. For in- 
stance, root starch pastes have much 
less tendency to “set back” than 
those of the cereal starches. At the 
present time wheat starch is used 
in many fields where corn is em- 
ployed. This is due to a similarity of 
many of the wheat paste properties 
with those of corn. 

Wheat starch is, however, consid- 
ered to be superior for laundry work. 
As was pointed out by Furry (14), 
this is probably due to the large 


used 


corn 





SUPERIOR CARBIDE TOOLS 
For All Roll Corrugating 
Economical Increased Output 
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Minneapolis 7, Minn. 
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range in granule sizes in wheat 
starch. The smaller granules have 
the power to penetrate the fibers of 
the fabric, whereas the larger ones 
coat the exterior surface. A consider- 
able amount of wheat starch is used 
in the manufacture of wallpaper 
paste; in addition to having very 
good adhesive properties, the wheat 
paste has good water retention and 
possesses a sSlip-and-slide property 
which is important to the paper- 
hanger. The pure whiteness of wheat 
starch makes it useful in several 
specialties, e.g. as a component in 
some pharmaceutical tablets and cos- 


metic preparations. The cold gel of a 
starch paste is recognized to be soft- 
er than that of corn starch, which is 
a desirable characteristic for some 
food uses. Wheat starch is a natural 
additive for many food products 
which already contain wheat flour. 
Starch is used for the production of 
chemicals, such as ethyl alcohol, 
butyl alcohol, acetone, glycerol, lactic 
acid, butylene glycol, glucuronic acid, 
and many others. The choice of starch 
here depends entirely on availability 
and price and not on any particular 
property of one starch with reference 
to another. 


5a 


The following brief summary indi- 
cates the varied uses of wheat starch 
by industry today: commercial laun- 
dry starches; wallpaper pastes; oil- 
well drilling muds; foundry core- 
binder; wall sizing; box and laminat- 
ing gums; cigarette papers; printing 
inks; textile printing; beater additive 
in paper industry; binder for plaster 
board and wall board; textile mills; 
envelope dextrins; cake mixes; car- 
rier for bakery additives. 


Wheat Starch By-Products 


Screenings. The screenings re- 
moved from the starch slurry may 


EartyAmericanlt ONEERS 


Following trails opened by such pathfinders 
as Daniel Boone, adventurous souls from all along 
the eastern seaboard, in the early days of the last 
century, pushed westward opening up rich and 
ever increasing areas to civilization. 


Wherever there was a new settlement, the 
nearest stream would soon boast a mill, and the 
mill, for the sifting of its finer flours would in all 


probability have a screen of. . 


. guess what... 


That’s right .. . SWISS SILK. 
Yes, SWISS SILK has been THE bolting 


cloth of American millers since the early 1830's. 
Its superior qualities and efficient operation are 
traditional and today millers everywhere recognize 
our brands as the finest textiles obtainable for 


clothing reels and sifters. 


BODMER © DUFOUR ¢ EXCELSIOR 
SCHINDLER ¢ WYDLER 


THE WORLD'S 
MOST EFFICIENT 
SIFTING TEXTILE 


u Sik, 
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amount to about 4.5% of the flour 
used, and are removed from the 
screens as about 10% solids. This 
material is a waste material at pres- 
ent. The starch is probably held in 
a pentosan matrix as described by 
Clendenning and Wright (9). The 
protein is considered to be mostly 
gluten. 

Top water. The top water con- 
tains about 23% of the original flour, 
but because it consists only of 1% 
solids it is difficult to handle eco- 
nomically and is generally discarded 
to the sewer. 


Wheat Gluten 


The protein portion of the separ- 
ated wheat gluten is considered to be 
composed of gliadin (a prolamin) 
and glutenin (a glutelin). The exact 
relative proportion of the two com- 
ponents is difficult to ascertain be- 
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cause of differences in analytical 
methods employed (4). In general, 
the gluten is not fractionated and as 
such finds two important commercial 
uses: 1) “gum gluten,” which still 
retains its native elastic properties 
and finds use in the manufacture of 
high protein flours; 2) monosodium 
glutamate, which is finding increas- 
ing use as an improver of natural 
food flavors. Glutamic acid is a con- 
stituent of practically all proteins, 
wheat gluten being one of the rich- 
est and most economical sources 
The naturally occurring isomer, L- 
glutamic acid, is the form which is 
important in the accentuation of food 
flavors. 

Monosodium glutamate. In manu- 
facturing monosodium glutamate 
from wheat gluten, the protein is 
completely hydrolyzed by boiling 
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‘Pneu-Flow’ is choke-proof. Better still, 
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FIG. 1—Flour separation (Martin process). 


with strong hydrochloric acid. Filtra- 
tion separates the humin and excess 
acid is removed from the filtrate by 
evaporation under diminished pres- 
sure. Crystals of glutamic acid hy- 
drochloride precipitate from the acid 
hydrolysate. By the addition of caus- 
tic the hydrochloride is changed over 
to glutamic acid and then mono- 
sodium glutamate, which crystallizes 
in a 99%-pure form as the monohy- 
drate. The filtrate remaining after 
the removal of most of the glutamic 
acid contains the other amino acids 
originally present in the gluten and 
is referred to as “hydrolysate’’ in 
this discussion (20). 

Sweet and salty tastes in food are 
accentuated by monosodium gluta- 
mate, whereas it seems to suppress 
sourness or bitterness in many cases 
(8). The flavor improvement is most 
notable in the case of meats and sea 
foods, but many vegetable dishes also 
are made more appealing. The flavor 
effect seems to be greatest for those 
foods which have pH values ranging 
from 5.0 to 6.5, Recently Fagerson 
(12) has shown that there is a pos- 
sible relationship between the ionic 
species of glutamic acid and flavor. 

Glutamic acid. Glutamic acid it- 
self, even though it is one of the 
so-called nonessential amino acids, 
has many interesting physiological 
functions. It is unique among the 
amino acids in that it alone is utilized 
by cerebral tissue. Glutamic also is 
an important constituent of insulin, 
glutathione and folic acid. In recent 
years glutamic acid has received at- 
tention as a therapeutic agent in one 
form of epilepsy and in increasing 
the IQ of mentally retarded children 
(15). 

The other amino acids remaining 
in the hydrolysate, after the glutamic 
acid has been removed, can be con- 
centrated and used as suck. in food 
satices. Groups of the amino acids 
and also individual ones such as tyro- 
sine, cystine, and leucine can be iso- 
lated. 

Humin. The humin accumulating 
in the manufacture of monosodium 
glutamate from wheat gluten is a 
waste material today. Approximately 


50% of the solids present in humin 
can be extracted with ether to give 
primarily free fatty acids of which 
linoleic, oleic, and palmitic are the 
main constituents. The balance of the 
product, after it has been extracted 
with ether, is a black, amorphous 
substance which is probably com- 
posed of polymers of amino acids 
and starch originally present in the 
gluten. 

Other uses of gluten. “Gluten sul- 
fate” can be prepared by the addi- 
tion of cold concentrated sulfuric 
acid to gluten. This product has the 
unusual property of absorbing rapid- 
ly 100 to 300 times its weight of 
water to form a firm, odorless, taste- 
less, and nontoxic gel, which has pos- 
sibilities of serving as a substitute 
for scarce natural gums in pharma- 
ceutical preparations (27). The prin- 
cipal drawback to “gluten sulfate” 
is its estimated cost of $8 to $10 a 
pound. Recently a similar gel-forming 
product has been reported, a phos- 
phorylated derivative of wheat glu- 
ten, with an estimated cost of $2 
per pound (21). 

Gliadin, extracted from wheat glu- 
ten, has been demonstrated to be an 
excellent additive at low concentra- 
tions (0.005% - 0.01%) in preventing 
soil redeposition in textile cleaning 
operations using aqueous alkaline- 
built alkylarylsulfonate detergent 
solutions (13). Strong, elastic, trans- 


lucent films, useful for medicinal 
capsules, can be formed by heating 
dry undenatured gluten with gly- 


cerin and concentrated hydrochloric 
acid and then blending the mixture 
with wet gluten (17). Undenatured, 
powdered gluten can also be mixed 
with glycerol and treated under pres- 
sure to give a chewing-gum base 
(18). Gliadin can be incorporated in 
dry cells to inhibit the corrosion of 
the zinc anode (22). Water-resistant, 
clear, flexible films of gliadin can be 
made by reacting the gliadin with 
ammonium sulfate and glycerin (24). 
Adhesives can be prepared by react- 
ing gluten with acrylonitrile and 
methyl acrylate in an alkaline solu- 
tion (10). Ether carboxylic acids are 
suitable plasticizers for materials 
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composed basically of prolamines, 
such as gliadin and zein (23). These 
plasticized products are suitable for 
such uses as molded products, sizings, 
coatings, flexible films, and adhesives. 
In this connection it is, of course, 
worth while to consider the tremen- 
dous amount of work which has al- 
ready been done in finding uses for 
corn zein, much of which could be 
applied to wheat gliadin. The biblio- 
graphy on zein by Rathmann (26) is 
certainly a noteworthy contribution 
to the field of protein chemistry. 


Conclusion 

Outside of the flour-milling in- 
dustry, wheat today is the raw ma- 
terial for a few industries which are 
separating the starch and gluten and 
manufacturing a large variety of 
commodities for both food and non- 
food utilization. Considerably more 
research is needed to clarify many 
of the hidden secrets in the wheat 
starch granules and also in the struc- 
ture of the wheat amylose and amylo- 
pectin molecules. This increased 
knowledge will undoubtedly lead to 
more uses for wheat starch. In wheat 
starch manufacture the screenings 
and top-water by-products present 
serious operating difficulties; more 
research on these materials should 
change them from complete waste 
products into useful commodities, 
and thus improve the economy of 
this industry. More research is also 
needed on the humin and on the 
many amino acids remaining in the 
hydrolysate after the glutamic acid 
has been removed. 

To be sure, the wheat-starch in- 
dustry is not without its problems, 
but with increased knowledge result- 
ing from both fundamental and ap- 
plied research it should be able to 
grow with the rest of our nation’s 
industries and to be important in 
our economy by utilizing some of the 
wheat surplus. 
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FARINA ana PASTE ENRICHMENT 


y Science Writer 


This article is one of a series devoted to the story of vitamin en- 
riched or restored cereal foods; white bread and rolls, white flour, 
corn meal and grits, macaroni products, white rice, breakfast 
cereals and farina. 


W hat is Farina? Sometimes called the “heart 
of the wheat,” farina is wheat (other than durum 
varieties) which has been ground and bolted in 
granular form and from which virtually all of 
the bran coat and germ have been removed. 

It is an excellent source of food energy, pro- 
viding 370 calories per 100 grams. Its compo- 
sition is largely carbohydrate (77.4 grams per 100 
grams) with some protein value (10.9 grams per 100 
grams) and low fat content. 

This excellent, palatable food makes a fine dish for 
infants and children at any meal. For adults it is particu- 
larly good as a breakfast food when served with cooked 
or dried fruits. Being bland, it has a special place in the 
diets of the elderly and invalids of all ages. 


Pastina Defined. Pastina is the product which is 


fi WS) derived from durum wheat and with 
HS) 

WA eY which egg yolks and sometimes other in- 

SLs gredients are processed. It, too, is an ex- 





a SK cellent food for babies and children and 
y >— has a special place in adult diets, being 
used as a cereal or by being added to soups and broths. 


Why Enrich Farina and Pastina? Because so 
much of the vitamin and mineral content of the wheat 
is contained in the germ and bran which must be re- 
moved to make farina and pastina, enrichment to restore 
important values is absolutely necessary. 


Enriched Farina. The Food and Drug Administration of 
the U. S. Department of Health, Education and Welfare 
has established minimum levels of these essential food 
elements which all enriched farina, sold in interstate 
commerce, must meet. These are as follows. All figures 
are in milligrams per pound. 


Thiamine (vitamin B,)....... en aoe 1.66 
Riboflavin (vitamin Bz)............ 1.20 
| Ee ee Oe 

Iron 


In addition to the above, the F. & D. A. 
allows the addition of other food ele- 
ments at the manufacturer’s option. 
Among these are: 


Vitamin D. .250 U.S.P. units per pound 
Calcium ...500 milligrams per pound 


Enriched Pastina. Enrichment requirements for maca- 
roni and noodle products, of which pastina is one, are 
as follows. All figures are in milligrams per pound and 





include allowances for losses which may occur in cook- 
ing. These are standards established for the consumer by 
the Food and Drug Administration. 

Min. Max. 


Thiamine (vitamin Bi)..... 4.0 5.0 
Riboflavin (vitamin Be)..... Er ah 
ONT. 5 lk dn SEs st he oR 27.0 34.0 
NE a ee ee 13.0 16.5 


Again, the F. & D. A. allows manufacturers to add op- 
tional ingredients including vitamin D and calcium in 
the quantities noted below. 
Min. Max. 
Vitamin D.... 250 1000 (U.S.P. units per Ib.) 
Calon ... «0.4 500 625 (mg. per lb.) 


Enrichment’s Simplicity. Enrichment is really a 
simple process. The enriching ingredients (vitamins and 
minerals) are added to the food during processing. The 
consumer then receives farina or pastina which equals or 
exceeds the values of the original wheat in vitally im- 
portant vitamins and minerals. 

Physicians, nutritionists, dietitians 
—and consumers—support enrichment 
enthusiastically. It is such an impor- 
tant factor in public health that not 
only farina and pastina and other 
macaroni products, but family white 
flour, white bread and rolls, corn meal and grits and 
white rice are enriched. 





Duplicating Nature. The science of chemistry is so 
advanced these days that many of Nature’s complex sub- 
stances can be duplicated in the laboratory. This has 
happened with many vitamins. First, the chemical com- 
position is learned. Second, the pure substance is iso- 
lated. Third, a “duplicate” is made by synthesis. And 
fourth, the laboratory techniques are extended to large 
scale operation. The manufactured duplicate is identical 
chemically and in biological activity with Nature’s own 
product. A vitamin is still a vitamin regardless of its 
source. So efficient is large scale manufacturing that vita- 
mins are sold at a lower cost than if they were extracted 
from natural sources. 

The Hoffmann-La Roche peo- 
ple make top-quality vitamins 
actually by the tons. To do this 
they use amazingly complex 
processes with scientific produc- 
tion controls and the latest equip- 
ment which fill buildings each a 
city block square and many 
stories high. 





Reprints of this article, and all others in the series, are available 
without charge. Please send your request to the Vitamin Division, 
Hoffmann-La Roche Inc., Nutley 10, New Jersey. In Canada: 
Hoffmann-La Roche Ltd., 286 St. Paul St., West; Montreal, Quebec 
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Have you ever stopped to realize that ten, 60,000-pound 


ee 
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CARO LIN Avg indy 
~ carloads of self-rising flour are made with just one, 5-ton 





truckload of phosphate? That’s enough to please .. . or 
displease your customers in many important markets! 
cy NAS That’s why it is so very important to choose the right 


phosphate for your self-rising flour. 


Yes, a little phosphate does go a long way—and little 
variations in the quality ... a little faster rate of reaction 
© ...acoating that does not give quite enough protection... 
Pp all these Jittle things can seriously affect the sale of your 


self-rising flour and self-rising corn meal. 


There is a way to be safe and sure. Use V-90 exclusively 
. . . the only anhydrous monocalcium phosphate with a 


16-year-long record of superb performance. 
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This reader service department announces the development of new and improved 

products, new services and new literature offered by manufacturers and suppliers. 

Claims made in this department are those of the firm concerned. Use the accom- 
desired information. 


panying coupon to obtain the di } 


penises: SOE 


No. 5051—Vacuum 
Cleaner 


The Burrows Equipment Co. an- 
nounces the addition of the new Tor- 
nado vacuum cleaners and blowers 
to its line of grain testing and han- 
dling equipment. The new vacuum 
cleaner has been redesigned for more 
power and a larger capacity than in 
the past. The new unit also has con- 
version attachments to increase the 
capacity to 55 gal. For more com- 
plete details check No. 5051 on the 
coupon and mail it. 


No. 5008—Impacet 
Mill 


The Entoleter Division of the Safe- 
ty Car Heating & Lighting Co., Inc., 
has introduced its new 27-in. impact 
mill for use in the manufacture of for- 
mula feeds. The machine consists of 
a rotor 27 inches in diameter on 
which are mounted 36 pins between 
two horizontal plates which form the 
rotor, and is driven at 1,550 r.p.m. 
Size of the motor used is determined 
by the capacity desired, the manufac- 








turer states. 


Applications in feed 
mills claimed by the manufacturer 
include “positive and complete dis- 
persion of all trace ingredients in the 
formulation, elimination of segrega- 
tion by reducing agglomeration in 
feeds, and low cost operation.” The 
machine’s capacity is one ton per 
hour per horsepower, e.g., 50 tons 
per hour with a 50 h. p. motor, accord- 
ing to the manufacturer. It is stated 
by the manufacturer that agg!omera- 
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tion in mash feeds through the addi- 
tion of oil and molasses can be eli- 
minated with the use of the Entoleter 
impact mill and blender. The firm 
will process free of charge product 
samples (5-25 lb.) and return them for 
the customer’s evaluation. Complete 
information regarding the application 
of the impact mill may be obtained 
by circling No. 5008 on the coupon 
and mailing it to this newspaper. 


No. 5055—Grain 
Fumigant 


A folder describing its grain fumi- 
gant, Lethogas, has been prepared by 
the Parsons Chemical Works. Entitled 
“Facts and Data on Parsons Letho- 
gas,” the folder tells how the prod- 
uct works as a fumigant for grain 
weevil and certain other insects. The 
product forms a gas upon exposure 
to air, destroys by contact and gas 
fumes and is not a fire hazard, it is 
claimed. The product is sold in 5-gal., 
30-gal. and 55-gal. drums for use in 
larger structures and in 14-gal., 1-gal. 
and 5-gal cans for farm use. Facts 
about Kilane residual spray, an in- 
secticide spray, are also included in 
the folder. Methods for the hand in 
hand use of Lethogas and Kilane to 
control weevils are outlined. To se- 
cure the folder check No. 5055 on 
the coupon and drop it in the mail. 


No. 5004—Grain 
Trailers 


Extremely light weight, combined 
with great strength, is the character- 
istic of the new line of Dorsey 
“Champion” grain trailers. A 32-ft. 
tandem “Champion” grain trailer 
with 10.00x20 tires weighs 8,080 Ib., 
and a comparable single-axle “Cham- 
pion” weighs only 6,155 Ib. The ca- 
pacities of both the tandem grain 





trailers and the single axle models 
are actually increased over previous 
models, and can carry more than 54,- 
000 Ib., and 36,000 Ib., of net payload 


respectively. Standard lengths for 
both trailers are 26 to 36 feet. Rear 
construction with trap doors and re- 
movable header was specially engi- 
neered for grain shippers needing 
loading ease for return loads. For 
further information check No. 5004 
on the coupon and mail it. 


No. 5037—Bag 
Closing Machines 


A new illustrated bulletin entitled 
“Suspended Head Bag Closing Ma- 
chines” has been issued by the Union 
Special Machine Co. These machines 
are desgined for cable suspension 
from overhead mounting, using either 
a top balance or counter-weight, ac- 
cording to the bulletin. The sewing 
head has a built-in motor, finger tip 
controls, automatic brake and chain 
cutter. The machines are portable 
and can be hung up and plugged 
in at any location. It is claimed that 
the machines will handle all weights 
of bags both textile or paper. To 
secure the bulletin check No. 5037 
on the coupon and drop it in the 
mail. 
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No. 5067—Grain and 
Seed Cleaner 


Thomas Robinson & Son, Ltd., an- 
nounces the production of a dual pur- 
pose cleaner, type PDm, offering 
high capacity at low power consump- 
tion. As a pre-cleaner the capacity is 
15 tons an hour and five tons as a 





grain and seed cleaner. The manu- 
facturer states that the machine is 
highly adaptable. It can be installed 
in any building, with one or several 
floors. Feed can be directly from a 
bin, through spouting, or by elevator 
while power can be from an in built 
motor, line shaft. To secure more de- 
tails check No. 5067 on the coupon 
and drop it in the mail. 


No. 5065—Bag Packer 


A new, smaller bag packer is now 
available from the H. L. Stoker Co. 
Extensive tests in commercial opera- 
tions on this bagger, called the Econo- 
Speed model 54, have been very satis- 
factory, company officials said. The 
packer fills valve or open-mouth bags 
and drums. It is said to deliver 1 
cubic foot in five to 10 seconds, de- 
pending on the material handled. 
Delivered as a complete package, it 
merely has to be plugged in to the 
electrical circuit to operate. It is de- 


signed to handle practically any 
powdered or granulated material 
such as sulfur, clays, rosin, paint 
pigments, asbestos, some plastics, 
titanium, alfalfa meal, insecticide 
dusts, certain fertilizers and many 
other hard-to-handle materials. For 


more complete details check No. 5065 
on the coupon and drop it in the mail. 


No. 5002—Magnetiec 


Separator Bulletin 


The new MEMCO series of Gravity 
Flow and Pneumatic Hump Alnico 
non-electric magnetic separators are 
illustrated and described in Bulletin 





75-A issued by the Magnetic Engi- 
neering & Mfg. Co. The firm claims 
greater protection from tramp iron 
hazards in pipe and chute conveyor 
lines is possible with these units. The 
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gravity flow unit is available in 11 
standard sizes 4 in. to 48 in. while 
the Pneumatic Hump may be had in 
10 sizes ranging from 4 in. to 40 in., 
with either in special sizes for other 
requirements. Magnet elements are 
offered in four strengths and the bul- 
letin contains charts for determining 
the proper size of magnet for dif- 
ferent installations. For a copy of 
this bulletin check No. 5002 on the 
coupon and mail it. 


No. 3624—Tape 


The Chicago Printed String Co. 
now has available a tape called the 
Zip-Open tape, for use in the self- 
opening corrugated case field. Inform- 
ative literature on this product has 
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everyone upon request. This bulletin 
discusses the requirements to be fol- 
lowed before starting, during and 
after the welding job. The require- 
ments are simple and easy to follow 
and would mean no hardship to any- 
one. 

The reason this most recent loss 
had occurred would be because these 
simple rules were not followed. We 
have only experience to guide us 
many times, unfortunate though it 
may be, and each time a welding 
loss occurs, it seems that one or more 
of the prescribed rules are violated 
The worst abuse here has been that 
the machinery was not shut down 


during the welding operation and this 
is most significant because in not 
shutting the machinery down, it was 
impossible to isolate and protect the 
very area that was indirectly respon- 
sible for propagating the heat which 
caused the ultimate explosion. Wheth- 
er or not the immediate area had 
been cleaned before the job had been 
started, or whether any men had 
been posted with ready first aid fire 
fighting equipment has not been indi- 
cated. 

It was just a simple thing. A weld- 
ing operation had to be performed 
and it involved welding metal brack- 
ets to a metal elevator leg; but, the 


lla 


leg was not shut down while the 
welding was being done. Here we 
have this lesson spelled out very 
plainly for us 


BREAD IS THE STAFF OF LIFE 


Plant Show Scheduled 


NEW YORK — The next Plant 
Maintenance and Engineering Show 
will be he!d Jan. 24-27, 1955, ‘at the 
International Amphitheatre in Chi- 
cago, according to Clapp & Poliak, 
Inc., New York. 

The conferences sessions for engi- 
neers and production heads will be 
held in the arena adjoining the ex- 
hibits. 
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been prepared and is available with- 
out charge. The company states that 
the user can have the tape applied 
wherever his particular products can 
be most advantageously divided. 
Check No. 3624 on the coupon, clip 
and mail it to secure this literature. 


——BRFA S THE STAFF OF LIFE—— 


A LessoninWelding 


Operations 
By J. P. CORCORAN 


Engineer, Mill Mutual Fire 
Prevention Bureau 


A recent report of a loss caused by 
an explosion from welding operations 
brings forcibly to mind the lessons 
that must be learned from such prac- 
tices. Fortunately this particular fire 
loss was small, but there have been 
many large losses amounting to con- 
siderable dollar volume in property 
loss because of these operations. Loss 
of life due directly or indirectly to 
these fires is also an important 
factor. 

The losses percentagewise may not 
be as great as some of the other 
better known causes for fire losses 
but the hazard, regarded as a com- 
mon hazard in plants which the Mill 
Mutual Fire Insurance Companies in- 
sure, is one which can be avoided 
much more than it is if just the most 
simple regulations are to be followed. 

A bulletin prepared by the Mill 
Mutual Fire Prevention Bureau en- 
titled “Don’t Gamble With Cutting 
and Welding Fires” is available to 


CEREAL CUTTERS 


Standard the world over for cut- 


ting hulled oats,small grains, etc. 


MIPP KELLY LIMITED 


Winnipeg Canada 
‘ 





MILL COGS 


We make ALL kinds. Specialize in ““Ready Dressed” 
cogs which are READY TO RUN the momen 
driven and keyed. Write for circular “DW” 
and instruction sheets free 


The N. P. Bowsher Co., South Bend, Ind. 

















, ee always been several basic misconcep- 
tions about insect infestation during cold weather; 
also about cold-weather grain fumigant effective- 
ness. 


It’s frequently said: (1) that grain insects be- 
come dormant or inactive in cold weather; (2) 
that, since the insects are dormant, they become 
resistant to fumigants; (3) that there’s therefore 
little use in fumigating grain in cold weather. 


The trouble with the foregoing reasoning is that 
it begins with faulty assumptions and ends with 
false conclusions. 

In the first place, the insects live in the grain. 
Hence their “weather” is the grain temperature. 
Cold weather has little to do with the internal 
temperatures of sizable bins of grain unless the 
grain is transferred. 


Second, if infested grain is neither treated nor 
transferred, the insects are a worse threat in cold 
weather than in mild weather. Cold weather drives 
insects inward in an undisturbed grain mass. The 
insects instinctively “bunch”. They thus create 
worse spot heating than in warm weather, often 
causing serious moisture condensation on adja- 
cent surface grain. 


Third, with their tendency to “bunch” and cre- 
ate warmth, insects don’t become dormant in grain 
unless the grain temperature is below 60° F. And 
how much grain have you ever had to treat in that 
temperature range ? 


Fourth, while it’s theoretically true that insects 
show increasing resistance to fumigant action as 
grain temperature is lowered, this isn’t actually 
true—not within the grain temperature range at 
which nearly all grain is fumigeted. 


Fifth, it’s actually the other way ’round. All 
fumigants are severely handicapped by high grain 


Here’s why 
COLD WEATHER 


FUMIGATION 


ean be effective 


temperatures accompanied by heating or poor 
grain such factors impede 
proper gas penetration, diffusion and sorption. 
But, with lower temperatures and proper grain 
condition, all fumigants benefit by more efficient 
action and increased sorption. 


condition because 


Below 70° F. the efficiency of fumigants con- 
taining slow-volatility compounds is supposedly 
lowered because of delayed vaporization. But the 
more effective and versatile liquid fumigants show 
increasing effectiveness down to a grain tempera- 
ture of around 60° F. 

Hence, don’t be misled by the common cold- 
weather bogey about insect dormancy and fumi- 
gant ineffectiveness. More important, don’t let it 
lull you into neglecting your grain. Infestation in 
untransferred grain is much more dangerous in 
cold weather. Don’t be concerned whether your 
grain is too cool for effective treating. (It won’t 
be.) Worry about whether it’s too warm. If it is, 
run it and condition it. You can then fumigate 
effectively. 


The above facts and conclusions have long been 
common knowledge to most elevator men having 
the widest experience in handling and treating 
large volumes of grain. The Weevil-Cide Company 
was merely the first to recognize, publicize and 
correlate the observed facts with the supporting 
technical background. 


it~ 
evil-o. 
4 EpENDABLE “4 
' GRAIN FUMIGANT 


Listed by 
Underwriters’ Laboratories, Inc. 


EVIL-CIDE COMPANY 
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The SIMON SUCTION 







FILTER DUST COLLECTOR 
ALUMINUM 
CONSTRU 











For efficient dust control, let us design your exhaust 
system incorporating the all-aluminum Simon Suction 
Filter Dust Collector! 


A truly modern dust collector .. . it assures high air to 
cloth ratios .. . long filter cloth life... ease of clean- 
ing and minimum maintenance. Each filter sleeve 
group is automatically cleaned, maintaining UNI- 
FORM AIR FLOW at all times. 


A Simon Suction Type Filter Costs No More Than A 
Pressure Type Unit. 





Metin ee Stes 


ENTOLETER DIVISION 


“ENTO- 
LETER'' is your guarantee 
of complete satisfaction. 


The trademark 


The Safety Car Heating and Lighting Company, inc. 
P.O. BOX 904—NEW HAVEN 4, CONN. 


‘ ENTOLETER DIVISION is the United States agent 
for Henry Simon Ltd., Stockport, England 








The modem 
bolts ng cloth 


KREFELD SILK BOLTING CLOTH 


A silk bolting cloth unsurpassed as to durability, accuracy of weave, 
sifting performance and all other properties required of a reliable bolt- 
ing cloth. 


DURASET 


The new synthetic fiber bolting cloth. Made of synthetic fibers spec- 
ially developed for the manufacture of bolting cloth. No plain weave 
but leno weave which ensures firm and non-shifting meshes. Main ad- 
vantages: greater durability, more precise sifting combined with e lerger 
sifting capacity, non-blinding. 


UNITED SILK MILLS 
Krefeld Dhuenn B. Wermelskirchen 
Western Germany /British Zone 


imported and Distributed by 
MECHANICAL FELT AND TEXTILES CO. 


50 WEST 18th STREET, WEEHAWKEN, N. J. 
Southwest Representative: JOE W. HUDSON, 3036 Sunnyvale, Dallas, Texas 
Pacific 





Coast Representative 
STEPHEN THURLOW CO., 2405 ith Ave. S. W., Seattle 4, Wash. 
Minneapolis Representative: RAY E. HABERMANN, 501 Grand Ave., St. Paul, Minn. 
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Automatic Proportioning System Outlined 


NEW YORK —An automatic pro- 
portioning operation involving the 
centralized remote control of the se- 
lecting, feeding, weighing and mixing 
of 30 different ingredients was dis- 
cussed here by Ingram Richardson, 
president of Richardson Scale Co., at 
the recent meeting of the American 
Society of Mechanical Engineers. 

In this proportioning system, 
which was designed by Richardson 
for the new feed mill of Cooperative 
Mills, Inc., at Seaford, Del., ingredi- 
ents are brought from storage bins to 
three automatic hopper scales (see 
Fig. 1). Batches are discharged in 
unison to screw conveyors leading to 
two 3-ton mixers. The mixers turn 
out 45 tons of product hourly, one 
unit being charged while the other 
is mixing. They maintain a continu- 
ous delivery of mix to either sacking 
scales or bulk trucks. 

“Formulas are constantly being 
changed to provide the necessary in- 
gredients for chick starter, broiler 
mash, laying mash, calf starter, pig 
supplements, and all the rest,” Mr. 
Richardson said. “Frequent formula 
change becomes necessary because 
of the desire to produce directly from 
bulk ingredients storage to railroad 
car delivery (usually in 50-lb. or 
100-lb. sacks), eliminating floor stor- 
age of sacked material and the dou- 
ble handling which that would in- 
volve. 

“Carloads ordered by dealers are 




















usually made up of several different 
kinds of feed so production facilities 
must make it possible to change from 
one to another with a minimum of 
delay.” 

At the master control panel (see 
Fig. 2) the operator has before him 
three remote dial scale indicators so 
that he can see the progress of the 
cumulative weighing at each of the 
three hopper scales. He also has 30 
weight selecting verniers whereby he 
can select the ingredients which his 
formula calls for and the number 
of pounds of each. Indicating lights 
show a full supply of material, the 
feeders which are selected and the 
particular feeder which is running as 
the scale in question accumulates its 
weight. 

Also on this panel are the timers 
which determine the length of mixing 
time for both mixes so that batches 
are delivered alternately to one mixer 
and then to the other, continuously 
so long as that formula is being run. 

“A batch stop-counter permits the 
operator to establish the number of 
3-ton batches which his order called 
for after which the system will shut 
down automatically so that a new 
formula can be established,” Mr. 
Richardson continued. 

“Interlocks are provided which will 
prevent a feeder from running unless 
there is a full batch supply ahead of 
it; will prevent a new batch being 
started unless the scale dial returns 
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to zero indicating a complete dis- 
charge of the previous batch; will 
stop the system automatically if the 
operator fails to set his weight ver- 
niers on a cumulative basis; and will 
stop the entire system if any motor 
overload kicks out. These interlocks 
are tied in with bulls-eye lights so 
that the operator will be advised im- 
mediately of any faulty condition. 

“Under unusual conditions, the en- 
tire system can also be operated 
manually, by-passing all of the elec- 
tronic control, merely by pushing a 
button to start a selected feeder. 
With 30 feeders there are 30 such 
jog buttons, and by watching the 
remote scale dials on the panel, the 
operator can perform the entire 
batching by manual control.” 

Each of the remote scale dials on 
the panel can be equipped with cir- 
cular chart recorders so that the 
amount of each weighing in pounds 
can be permanently recorded, Mr. 
Richardson pointed out. However, he 
said, this was not required on this 
particular job, although the com- 
pany is planning to put remote elec- 
tric inventory counters into the sys- 
tem for ingredient. Thus, a 
permanent record of material usage 
and a perpetual inventory of bulk 
material will be maintained. 

The new plant is located at Sea- 
ford whereas the company’s main 
offices are in Baltimore. It is quite 
possible, Mr. Richardson said, for 
these remote material usage coun- 
ters to be located on a panelboard 
in Baltimore, connected with the 
plant in Delaware by the company’s 
teletype system. Thus, headquarters 
would know exactly what is being 
done at the plant while it is being 
done. 

“It may be asked why a new plant 


each 
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32 new installations 


of this kind stays with the batch 
system rather than one which does 
the proportioning of ingredients con- 
tinuously,” Mr. Richardson said. 
“Both batch and continuous systems 
are widely used in this and other 
industries, but the trend is to batch 
proportioning. The reason is primari- 
ly for accuracy of weighing. One 
graduation of a dial scale represents 
1/10 of 1% of the capacity and the 
control system is easily accurate to 
one graduation. 

“With continuous weighers (which 
we also manufacture) the amount 
being weighed at any one instant is 
only a few pounds which, resolved 
to 1/10 of 1% or even % of 1%, 
requires an accuracy often to within 
a fraction of an ounce, impossible 
outside of the materials handling 
laboratory. 

“Also, the accuracy of the batch 
system can be verified at the scale 
dials before the batch is discharged 
to the mixer and on to process. With 
continuous feeder-weighers verifica- 
tion of accuracy can only be ac- 
complished by interrupting the stream 
with a test pan and stop watch, re- 
moving a sample from the process 
for check and subsequent calibration. 
Even after proper calibration, there 
is no way of checking a machine of 
the continuous type to be sure that 
it is remaining in calibration without 
repeating the sampling process. 

“The batch system also provides 
means for almost instantaneous 
change-over from one formula to 
another with verification at the sin- 
gle control panel. A system of 
punched cards will, in fact, make 
such a change-over instantaneous, 
and it is only a matter of time be- 
fore industry will accept this further 
degree of instrumentation.” 





EUROPEAN MILLS AND MILLING 


(Continued from page la) 





difference whose 
system it was. They were all operat- 

very satisfactorily. Ninety-five 
per cent of all mills visited highly 
favored the use of pneumatic han- 
dling of mill stocks. However, not 
one miller would state that the use 
of pneumatic handling alone would 


didn’t make any 


result in improved flour yields or 
percentages. Their main reason for 
favoring pneumatic was that it re- 
sulted in a cleaner and more sani- 
tary mill. It creates a better con- 
dition within the sifter section which 


results in better bolting, and it pro- 
vides for a more flexible arrange- 
ment of equipment and building. In 
addition, millers stated that 
pneumatic handling in the mill re- 
quired about 15% more horsepower 
in comparison with the conventional 
bucket elevator 


most 


Approximately 25% of the mills 
visited were employing the use of 
pneumatic handling in the wheat- 
house. These installations were also 
operating very successfully, but to 
me they were a disappointment. My 
thoughts can best be summed up in 
the words of an English miller. In 
effect he said that to elevate wheat, 
the most efficient means today is still 
the bucket elevator. However, he 
added that in his opinion pneumatic 
handling in the wheathouse will not 
be economical until the proper wheat 
cleaning machines are designed to fit 
in with the pneumatic system. Of all 
millers talked to, approximately 50% 
favored pneumatic in the wheathouse. 
The other 50% were opposed because 
it took too much power for the bene- 
fits gained. 

After reading this, you have no 


doubt decided that I was very much 
impressed in general with European 
mills and their milling. This is cer- 
tainly true, and both the miller and 
mill engineer in Europe deserve a 
lot of credit for the job they have 
accomplished. However, I think the 
time has now come for a “point of 
order” in behalf of the American 
miller. During the past five years 
there have been many statements 
made and articles written, attempt- 
ing to draw out a comparison be- 
tween European and American mill- 
ing. In most cases, these compari- 
sons certainly did not look with fa- 
vor on our milling industry. After 
visiting the mills abroad, I am thor- 
oughly convinced that no one can 
actually make an accurate compari- 
son of their milling techniques ver- 
sus the practices employed in this 
country. The successful miller is one 
who can take the wheat available 
and profitably supply the consumer 
with the product he wants. 

The conditions that exist between 
countries are so very much differ- 
ent that milling techniques which are 
considered good for some countries 
may be just the wrong thing for 
others. To me, one of the outstanding 
examples of this is the capacity per 
units of equipment used in this coun- 
try as compared with European mills. 
They use two and three times as 
much equipment, which I believe is 
due principally to the type of wheat 
they grind and the profitable prac- 
tice of obtaining longer extraction 
flours. On the other hand, the Amer- 
ican miller, over the past 50 years, 
has done a remarkable job of in- 
creasing the output of existing mills, 








Exbinner is the answer to deep bin 
bulk ingredient removal problems! 


HERE’S THE EASY ANSWER to that difficult problem of removal of non-free- 
flowing materials including bran, screenings, cobs, etc. from deep bins... 
Superior’s new Exbinner. In the short time since its introduction, over 30 
installations have been made, handling a wide variety of materials. In every 
case, the results have been completely satisfactory. 


THE EXBINNER eliminates bridging, flushing and segregation of materials 
... discharge is smooth and continuous at all times. As a machine feeder 
or in automatic mixing processes, the operator is in complete control of bin 
flow. The Exbinner may also be synchronized to remove material at a pre- 
determined rate . . . easily lends itself to push-button plant operation. 


GENERAL FEATURES 

e 3 models: 12” x 48”, 
24” x 48, 48" x 67/2" 

e Discharge capacities: 1, 
2, and 6 C.F. per rev. 

e Recommended H.P.: 
%, 1V2, 3 HP. 
Shipping weights: 
600, 1110, 2315 Ibs. 
All-metal construction 
Patent applied for 


($3) Suporior 
SEPARATOR COMPANY 


PROCESS MACHINERY DIVISION +» HOPKINS, MINN 
Superior distriflgwtors in: Charlotte, New Orleans, Des Moines, 
Spokane, Seattle, Oakland, Oklahoma City, Ft. William, Winnipeg. 


The Exbinner makes active a greater 
portion of the bin bottom. Material 
is removed from bottom only. 


One application of the Exbinner is 
as a conveyor feeder. It also may 
be used as a feeder to elevator. 


WRITE TODAY! 


We'll be happy to fur- 
nish complete illus- 
trated literature. Or, 
if you wish, a Super- 
ior representative will 
call on you and help 
with your problem. 











CHECKERBOARD ELEVATOR CO. 


MILLING WHEAT + COARSE GRAINS + MILLFEED 
Hard and Soft Winter Wheat 


ST. LOUIS + KANSAS CITY * MINNEAPOLIS + DENVER + BUFFALO 














COLU MBIA-SOUTHERN' 


SODIUM 3 
FLOWING 


BICARBONATE 
ae | 


FLOUR BLEND 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 
CHRS ARY OF Ff SRURGH PLATE GLASS COMPANY DISTRICT OFFICES: Boston . Charlotte 

. Chicago Cincinnati Cleveland 
N Saar NTER é . f y A Dallas Houston + Minneapolis 
New Orleans - New York~ Philadelphia 
Pittsburgh - St. Louis - San Francisco 
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Quality 
Satisfaction 
Service 


Are Synonymous with 


SHUTTLE BRAND 





Registered Trade Mark 


Manufactured for more than a century by 


TRIPETTE & RENAUD FILS MFG. CO. 
Sailly-Saillisel and Paris (France) 


Sole Importers for U.S.A. and Canada 


F. H. PAUL & STEIN BROS. INC. 
235 Fifth Avenue Phone: MU 4 (Murray Hill) 6371 


Distributors 


J. K. Howie Co. S. Howes Co., Inc. 
Minneapolis, Minn. Silver Creek, N. Y. 








Jonres-HErTreELSATER ConstTRUCTION Co. 


Designers and Builders for Milling Companies 


1911 Baltimore Ave. Kansas City 6, Missouri 














MICROFILM EDITION OF MILLING PRODUCTION 
NOW AVAILABLE 


FOR LIBRARIES AND COMPANIES with microfilm facilities, 
Milling Production is now available in microfilm form, begin- 
ing with volume 15, covering the complete set of issues for 
the year 1950 and continuing through volume 18 for the year 
1953. Subsequent volumes will be issued annually by University 
Microfilms, Ann Arbor, Mich. 

One of the most pressing problems facing all types of libraries 
is that of providing adequate space for a constant flood of publica- 
tions. Periodicals pose an especially difficult problem because of 
their bulk and number. For this reason, many libraries and other 
users of microfilm equipment are substituting microfilm editions for 
their paper copies after the latter have passed their period of 
maximum use. 

The microfilm is in the form of positive microfilm, furnished 
on suitably labeled metal reels, each covering an entire volume. 
Orders should be addressed to University Microfilms, 313 N. First 
Street, Ann Arbor, Mich. The cost of each yearly edition is approxi- 
mately $1.50. 








simply by taking advantage of the 
wheats grown in this country. At 
the same time he has maintained 
profitable extraction levels and is 
producing a flour that meets the de- 
mands of the American customer. 
Another example of what I am 
talking about could go something 
like this: The European miller is 
consistently pointing to the fact that 
their local wheats are of a very 
poor quality for bread baking in 
comparison with American wheats. 
This is very true, and it would re- 
semble a condition in this country 
of trying to supply a strong bakers 
flour made from soft red winter 
wheat. On the other hand, it cer- 
tainly appeared to me that the char- 
acteristics of their local wheats had 
possibilities for making excellent 
cake flour. Yet after traveling to 
eight different countries and sam- 
pling their cakes and pastries, I can 
truthfully make the statement that 
in my opinion the American miller 
is far superior to the European mill- 
er in the production of a high qual- 
ity soft wheat cake flour. This state- 
ment is made purely on the basis 
that I, as a customer, certainly did 
not like the taste of the cakes that 
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were being produced in Europe as 
compared with the cakes that we 
have here in America. I realize that 
this statement will provoke many 
an argument because flour alone is 
not the only factor involved in mak- 
ing a good cake. Besides the peo- 
ple of Europe no doubt like the 
cakes they are accustomed to, which 
is the main point I am trying to 
make. 

Again I say, it is very difficult to 
compare American and European 
milling. An excellent job is being ac- 
complished by both, and mos‘ of the 
unfavorable publicity which has in 
the past been directed at the Ameri- 
can miller is not justified 

In closing, I strongly emphasize 
that, as operative millers, we still 
have the everlasting job of improving 
the milling process for greater effi- 
ciency and better produc‘s. We all 
have the important responsibility of 
giving our top management sound 
recommendations in connection with 
the spending of capital money for 
desired improvements. These recom- 
mendations should be based on an 
impartial analysis of all milling tech- 
niques and all milling equipment 
available on today’s market. 
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(Type MPU Washer and Stoner with MHEa Whizzer) — Equipped with a 
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pendently of water pressure, holding water consumption to a minimum. 
The vertical Whizzer is especially designed for extremely gentle action 


in the drying process 









































compact Buhler unit designed for small-space cleaning 
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cleaning, with low water and power 
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or sea water), this washer is supplied in special corro 


t materials 
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MILLING PRODUCTION SECTION 





TRIPLE YOUR ADVERTISIVG EFFECTIVENESS 


WORKING CIRCULATION 
—Studies of flour manufacture 
show that 320 of the flour mills 
in this country produce 98% of 
the flour. Milling Production 
with its controlled circulation 
reaches more than 900 key men 
in these important flour mills. 
This working circulation pro- 
vides contact each month with 
the people who directly or indi- 
rectly control the buying—super- 
intendents, operative millers, 
chemists and plant managers. 
There is no waste circulation— 
only working circulation—and 
you are assured of reavhing your 
potential customers in the most 
productive mills. 


LEADERSHIP MAKES 
READERSHIP — Readership 
surveys and unsolicited corre- 
spondence from its readers attest 
to the editorial leadership of 
Milling Production. That edi- 
torial leadership is held by com- 
plete words-and-pictures reports 
of the latest milling technology, 
current news, features and com- 
plete coverage of the activities 
of the industry’s two technical 
associations. The real price the 
reader of a publication pays is 
the amount of time he puts in 
reading that journal. Over one 
half of the readers of Milling 
Production have requested that 
it be sent to their homes so that 
they may enjoy uninterrupted 
reading pleasure. 





THE MILLER PUBLISHING CO. 


DOUBLE -DUTY DOLLARS 
—Money spent for advertising in 
Milling Production does double 
duty. In addition to reaching the 
production personnel, the adver- 
tiser’s message is read in the 
Milling Production Section of 
The Northwestern Miller by the 
executives who approve pur- 
chase orders. No other adver- 
tising medium in the flour mill- 
ing industry offers this double- 
duty feature of reaching both 
groups — mill technologists and 
executives—with the same ad- 
vertising message and for the 
cost of one advertisement. Take 
advantage of this 100% coverage 
through one double-duty adver- 
tising contract. 
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MILLING PRODUCTION 


The Businesspaper Family Serving the 
Fields of Flour, Feed, Grain, Baking 
and Agricultural Chemicals 
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Tur AMERICAN BAKER ¢ MILLING PropucTION 2501 Wayzata Blvd., Minneapolis 5, Minnesota 


CROPLIFE BRANCH offices: New York, Chicago, Kansas City, Toronto 
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The Hart-Carter laboratory is staffed 
by competent men who have practical 
experience in all phases of grain and 
seed separating and sizing. You can 
count on them to recommend the 
types and capacities of machines that 
will do the most efficient, economical 
work in your plant. 


Laboratory equipment includes Car- 
ter Discs of all pocket sizes and styles 
. cylinder shells with all sizes of in- 
dents, for Hart Uni-Flow Separators 
. shells with complete assortment of 
slots and recessed round perforations, 
for Carter Precision Graders. 


Have your material test-run 
in the Hart-Carter Laboratory 


Hart-Carter’s well-equipped labora- 
tory can serve you in two important 
ways: (1) Help you solve your sizing 
and separating problems; (2) Help 
you select the machines that will do 
the best job on your materials. 


Send in samples of your grain, seed, 
or other granular material for free 
testing ... today. A two-quart sample 
usually is sufficient to provide a satis- 
factory test. 





A brief description of your operation, 


including volumes handled, will be 
helpful. = 


673 19TH AVE. N.E. MINNEAPOLIS 18, MINNESOTA 


The Hart Uni-Flow laboratory model (for 
left) is used for tests of length sizing and 
separating. 


The Carter Precision Grader laboratory 
model (center) is used for either thickness 
or width sizing. 


The Carter Disc Separator laboratory 
model (right) is used to determine the 
equipment requir:d for precise length 
sizing or separating. 








